Chronic osteomyelitis is an infection and inflammation of the bone or bone marrow, causing ischemia in bone marrow due to lack of blood, nutrients, and oxygen supply to the bone marrow, eventually leading to necrosis of bone marrow. A current method for treatment of chronic osteomyelitis is administration of systemic antibiotics followed by removal of the infected bone and tissues. Because infected tissue of chronic osteomyelitis is surrounded by avascular necrotic bone, supply of blood and antibiotics to the infected area is diminished. For effective treatment, high plasma concentrations of antibiotics should be provided for a prolonged period. However, long term high serum level of antibiotics may result in undesirable adverse effects. For delivery of a sufficient concentration of antibiotic to the infected area while avoiding the adverse effect, implantation of a local antibiotic delivery system is suggested. One of the implantation systems that has been utilized is antibiotic impregnated polymethyl methacrylate.
Introduction
Chronic osteomyelitis is an infection and inflammation of bone or bone marrow, causing ischemia in bone marrow due to lack of blood, nutrients, and oxygen supply to the bone marrow, eventually leading to necrosis of bone marrow. A current method for treatment of chronic osteomyelitis is administration of systemic antibiotics followed by removal of infected bone and tissues. Because infected tissue of chronic osteomyelitis is surrounded by avascular necrotic bone, supply of blood and antibiotics to the infected area is diminished. For effective treatment, high plasma concentrations of antibiotic should be provided for a prolonged period. However, long term high serum level of antibiotics may result in undesirable adverse effects, such as nephrotoxicity, neurotoxicity, and hepatotoxicity. (Fig. 1, 2 ).
Under the diagnosis of osteomyelitis, tooth extraction and surgical curettage were performed (Fig. 3) . Severe destructed cancellous bone, which extended widely to the ramus, was observed during surgery. Therefore, the surgeon decided to cease the operation after surgical curettage (Fig. 4) . Although it could be regarded as an indication of mandibulectomy, the surgeon decided to try a conservative method first. wires. During the second surgery, via an intraoral approach, the operator removed the infected cancellous bone, then inserted some strings of beads into the dead space, and finally closed the wound tightly (Fig. 5, 6 ).
At postoperative follow-up one week later, dehiscence had occurred at the operative site; however, epithelization was observed. Considering the period for the maintenance of an effective concentration of the antibiotics and promotion of wound healing, our team planned removal of the antibiotic impregnated beads four weeks after the operation under local anesthesia (Fig. 7) . It was observed that fibrous tissue filled the area (Fig. 8, 9 ). The anterior part was sutured; however, the posterior part was packed with Vaseline-gauze (Fig. 10) . At follow-up six months later, our team did not observe recurrence of the lesion, and favorable healing was observed (Fig. 11, 12) . Antibiotics mixed with PMMA should not only be effective against OM pathogens, but also sufficiently stable in the face of high temperatures in order to prevent degradation during the curing process of the cement [5] . Regarding drugs of choice, gentamicin and tobramycin are the antibiotics most commonly used for treatment of OM at the department of orthopedics [5] . They are aminoglycoside, possess a broad spectrum of activity against gram-negative and some gram-positive organisms, and have thermal stability. In addition to the two antibiotics mentioned above, beta-lactam and clindamycin are also appropriate [6, 7] .
Recently, two different antibiotics have been used more frequently in treatment of orthopedic infections [8, 9] .
Vancomycin is used primarily with aminoglycoside. There is a synergistic effect between aminoglycosides and glycopeptides with regard to antimicrobial properties and pharmacokinetics of bone cement [10] . In vivo studies conducted in 1998 showed that the elution of vancomycin was enhanced by the presence of tobramycin [9] .
Elution of antibiotics from antibiotic impregnated PMMA beads is highest on post-operative day 1, and the concentrations show constant decay at a similar rate over the following days [11] . The period of time in which PMMA beads cannot elute enough antibiotics and local concentration is below MIC is controversial. However, journals have recently recommended approximately two weeks for the time of bead removal in case of gentamicin and vancomycin use, assuming that they are not to be used as space maintainers for subsequent reconstruction [5, 11] . One study reported that gentamicin-and vancomycin-loaded beads and hip spacers appear to be capable of releasing sufficient concentrations over the first 7 to 13 postoperative days in vivo [11] . Another journal reported formation of a dense fibrous capsule around the beads. This, it seems, would in time lead to a significant reduction in the ability of the antibiotics, from day 8 to day 14 [5] .
In addition to local implantation of antibiotic impregnated PMMA beads, systemic antibiotic is still necessary, over the first 4 to 6 postoperative weeks, in order to avoid not only spread of the infection, but also persistence of the infection locally [11] .
In the case of antibiotic impregnated PMMA bead implantation, the dose of the parenteral antibiotic could be reduced over the first two postoperative weeks due to sufficiency of local antibiotic therapy; however, after this time period, a re-adjustment of the dose might be necessary 
